Oligonucleotides used to amplify targeting sequences from P. berghei genomic DNA are described in "Table oligonucleotides". Depending on construct design, restriction digests with KpnI/SacII or ApaI/XbaI were used to release the linear targeting vector from the cloning plasmid. Electroporated parasites were mixed immediately with 100 µl of reticulocyte-rich blood from a phenylhydrazine treated, naive mouse and incubated at 37°C for 15 minutes.
and probed with a PCR fragment homologous to the P. berghei genomic DNA just outside of the targeted region.
Phenotype Analysis
Infections for phenotype screens were initiated by the intraperitoneal injection of infected blood containing 5x10 6 parasites into mice that had been pretreated with 0.2 ml of 6 mg/ml phenylhydrazine in PBS intraperitoneally to induce reticulocytosis. Asexual stages and gametocyte production were monitored on Giemsa-stained blood films.
Exflagellation was examined on days 3-4 post infection. 5 μl of gametocyte-infected blood were obtained from the tail with a heparinized pipette tip and mixed immediately with 40 μl of ookinete culture medium (RPMI1640 containing 25 mM HEPES, 25% fetal bovine serum, 10 mM sodium bicarbonate, 50 μM xanthurenic acid at pH 7.6). The mixture was placed under a Vaseline-coated cover slip and 10-20 min later exflagellation centers were counted by phase contrast microscopy in 12-15 fields of view using a 63x objective and 10x ocular lens.
Ookinete formation was assessed on the same day. 10 μl of infected tail blood were obtained as above, mixed immediately with 40 μl ookinete culture medium, and incubated for 1 h at 19°C to allow completion of gametogenesis and fertilisation. Each culture was then diluted with 0.4 ml of ookinete medium and transferred to a 24-well plate, which was incubated at 20°C for a further 21-24 h to allow ookinete differentiation. Cultures were pelleted for 2 min at 5000 rpm and then incubating for 5min on ice with 50 μl of ookinete medium containing the DNA dye Hoechst 33342 to a final concentration of 5 µg/ml and a Cy3-conjugated mouse monoclonal antibody 13.1, which recognizes the P28 protein on the surface of ookinetes and any undifferentiated macrogametes or zygotes. Labeled cultures were placed on a microscope slide under a Vaseline-rimmed cover slip and P28-positive cells counted with a Leica DMR fluorescence microscope. Ookinete conversion was expressed as the percentage of P28 positive parasites that had differentiated into ookinetes.
In vitro cross fertilisation experiments with the srpk mutant were carried out by mixing 5 µl volumes of tail blood containing equal number of either srpk, cdpk4 or nek-4 mutant gametocytes (Liu et al., 2008) . Ookinete conversion was then determined as above.
For mosquito transmission experiments 50-100 Anopheles stephensi SD500 mosquito were allowed to feed for 20-30 min on anaesthetized mice that had been infected with wild type or mutant parasites 4-5 days earlier, had reached an asexual parasitaemia ~5-7% and were carrying comparable numbers of gametocytes as determined on Giemsa stained blood films. Unfed mosquitoes were removed the following day. On day 14 post feeding approximately 20 mosquitoes were dissected and oocysts on their midguts counted. 
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)IFFLLGTPNENNW-----PEAKHLPLYTDFTKSNK(6)IKIEDDDCI----DLLT----SLLKL-NSHERIT---AE--EALK---HRYF---map2k1 )MFGCQVEGDAAET ( (B) Evolutionary relationships of Plasmodium and selected human kinase domains. The evolutionary history was inferred from the alignment in Figure S1 using the Neighbor-Joining method (Saitou and Nei, 1987) . The optimal tree with the sum of branch length = 72.77107574 is shown. The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (500 replicates) are shown next to the branches (Felsenstein, 1985) . The tree is drawn to scale, with branch lengths in the same units as those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary distances were computed using the Poisson correction method (Zuckerkandl and Pauling, 1965) and are in the units of the number of amino acid substitutions per site. All positions containing alignment gaps and missing data were eliminated only in pairwise sequence comparisons (Pairwise deletion option). There were a total of 4009 positions in the final dataset. Phylogenetic analyses were conducted in MEGA4 (Tamura et al., 2007) . 
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